Dynamics and regulation of lipid droplet formation in lipopolysaccharide (LPS)-stimulated microglia.
Lipid droplets (LDs) are neutral lipid-rich organelles involved in many cellular processes. A well-known example is their accumulation in leukocytes upon activation by pro-inflammatory stimuli such as lipopolysaccharides (LPS) derived from gram-negative bacteria. A role of LDs and LD-associated proteins during inflammation in the brain is unknown, however. We have now studied their dynamics and regulation in microglia, the resident immune cells in the brain. We find that LPS treatment of microglia leads to the accumulation in them of LDs, and enhancement of the size of LDs. This induction of LDs was abolished by triacsin C, an inhibitor of triglyceride biosynthesis. LPS strongly activated c-Jun N-terminal kinase (JNK) and p38 MAPK stress signaling pathways and increased the expression of LD-associated protein perilipin-2 (ADRP) in a time-dependent manner. Immunostaining showed that perilipin-2 in LPS-treated microglia predominantly colocalized with LDs. Inhibitors of p38 α/β (SB203580) and PI3K/Akt pathway (LY294002), but not that of JNK (SP600125), reduced LPS-induced LD accumulation and eliminated the activating effect of LPS on perilipin-2. In addition, cytosolic phospholipase A(2) (cPLA(2)-α), a key enzyme for arachidonic acid release, colocalized with LPS-induced LDs. These observations suggest that LDs may play an important role in eicosanoid synthesis in activated microglia; they provide a novel insight into the regulation of LDs in inflammatory cells of the brain and point to a potential role of p38 α/β in LPS-induced LD accumulation. Collectively, our findings imply that LD formation and perilipin-2 induction could be microglial biomarkers of inflammation in the central nervous system.